I. Introduction
In recent years much progress has been made in the quantum mechanical description of molecular collisions in which rearrangement channels are [1] [2] [3] [4] open.
The major complication in treating rearrangement collisions arises from the fact that coordinates descriptive of the asymptotic reactant arrangement differ from those describing the asymptotic product arrangements.
One method of approaching this problem is to use a coordinate system which goes smoothly from reactants to products--i.e., natural collision
d ' 1 co or ~nates.
Another method is to solve the coupled channel equations in each arrangement and match the solutions in the interaction region. 2
Both of these methods have the undesireab1e characteristic that they must be tailored to the specific problem at hand.
A more general formulation of reactive scattering was given a number of years ago by Mi11er. S Here the wavefunction is expanded in the internal states of all arrangements, and the coupled channel equations are obtained from a variational principle. This approach is the direct analog of the Hartree-Fock expansion familiar in electronic structure theory, and it obviates the need for any special (e.g., natural collision)
coordinates. The price paid is that the coupled equations contain a non-local exchange interaction analogous to electron exchange in HartreeFock theory.
The only application of this approach to date has been Wolken and 6
Karp1us' three dimensional calculation for the H + H2 reaction. This work, however, included only the ground vibrational state of H2 in the -2-coupled channel expansion and was thus not fully converged with respect to the expansion in internal states.
In this paper we describe a practical method of dealing with the non-local exchange interaction and present the results of calculations for the collinear H + H2 reaction. Agreement with results obtained by other workers using other approaches is excellent.
In addition to dealing directly with the non-local exchange interaction, 5 the other novel feature in this approach is that the effect of energetically closed channels is included via a square-integrable set of "correlation functions". With regard to this expansion we observe the variational property of this method, namely that the scattering parameters converge monotonically as the set of correlation functions is enlarged.
Section II summarizes the theory, specialized for the collinear H + H2 reaction. Results are presented and discussed in Section III. 
~a and ~c are the translational reduced masses for arrangements a and c, and E and E are the translational energies, a c where E is the total energy and c a the vibrational eigenvalue corresponding to the vibrational eigenfunction ¢ (r). The interaction diagonal in the a a arrangement index is a local potential,
where V is the total potential energy and v (r ) is the asymptotic a a vibrational potential function for arrangement a, while the interaction non-diagonal in arrangement indices is a non-local, or exchange interaction, the kernel of which is The task, then, is to solve Eq. (2.10) to determine the phase shifts 0+ and 0_, the reaction probability then being given by Eq. (2.15). 
IV. Concluding Remarks
The calculations described in this paper are the first complete application of Miller's formulation of the reactive scattering problem.
Only standard Jacobi coordinates are involved, and the rearrangement process is described via a non-local exchange interaction. The effect of energetically closed channels is included through a set of squareintegrable correlation functions.
The results show that the method is capable of accurate scattering calculations. Particularly encouraging is the fact that only a small number of correlation functions is necessary to achieve convergence. This is presumably true because the correlation functions, which are chosen specifically to describe the system in the "transition state" region, are more effective in characterizing the wavefunction than closed channels of the asymptotic Hamiltonian.
A not-so-encouraging feature in the present approach is that so many terms are needed in Eq. (2.16) to represent the exchange kernel V (R,R') by a separable expansion. A more facile way of dealing with ex it is probably required before this approach would be practical for calculations in higher dimensions.
Perhaps the greatest utility of this formulation of reactive scattering is its applicability to any bi-mo1ecu1ar reaction without modification of the basic equations. Methods for dealing efficiently with the non-local exchange kernel must be found, however, to make it practically useful. The fact that the exchange kernel is highly localized in coordinate space may suggest simplifying approximations. . , " 
